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3. The Taylor series about x = 5 for a certain function f convergesto f(x) forall x in the interval of
{(-D"n!

convergence. The nth derivative of f at x = §is given by £ (5) =
2"+ 2)

,and £(5) = %

{a) Write the third-degree Taylor polynomial for f about x = 5.
(b} Find the radius of convergence of the Taylor series for £ about x = 5,

(c) Show that the sixth-degree Taylor polynomial for f about x = 5 approximates f(6) with error less

1
than TOO—O .

END OF PART A OF SECTION Il
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6. A function f is defined by

_1 2 _3_x2+”'+i’l+1xn+“'
3n+1

for all x in the interval of convergence of the given power series.

(a) Find the interval of convergence for this power series. Show the work that leads to your answer.

i

flx}— 3

(b Find lim ——3
xe( X

1
(¢} Write the first three nonzero terms and the general term for an infinite series that represents ‘[0 F{x)dx.

(d) Find the sum of the series determined in part (c).

END OF EXAMINATION

Copyright © 2001 by College Entrance Examination Board. All rights reserved.
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6. The Maclaurin series for the function f is given by

_ < (20" _ 4x*  gxd  16x* (2x)" ")
flx) = < n+l B i Sk Sy el ey
n=

on its interval of convergence,
{a) Find the interval of convergence of the Maclaurin series for £, Justify your answer.

(b) Find the first four terms and the general term for the Maclaurin series for f'(x).

{c} Use the Maclaurin series you found in part (b) to find the value of f’(— —317)
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6. The function f is defined by the power series

et n_2n n_2n
f(x)zzm_:“ﬁ * ° CDx™

X X
@n+ D1 TR T B Py

r={

for all real numbers x.

(a) Find f£'(0) and f”(0). Determine whether f has a local maximum, a local minimum, or neither at x = 0.
Give a reason for your answer.

(b} Showthat 1 - .él_l approximates f(1) with error less than ﬁ

(c) Show that y = f{(x) is a solution to the differential equation xy’ + y = cos x.

END OF EXAMINATION

Copyrignt © 2003 by College Entrance Examination Board. Al rights reserved.
Available to AP professionals at apcentral.eollegeboard.com and to
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6. Let f be the function given by f(x) = sin (Sx + E), and let P(x) be the third-degree Taylor polynomial

4
for f about x = 0,

(a) Find P(x).

(b) Find the coefficient of x** in the Taylor series for f about x = 0.

(c) Use the Lagrange error bound to show that

1 1 i

f1i5) - #lio ) < o

(d) Let G be the function given by G(x) = J;f(r)dr. Write the third-degree Taylor polynomiai
for G about x = 0.

END OF EXAMINATION

Copyright © 2004 by College Entrance Examination Board. All rights reserved.
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6. Let f be a function with derivatives of all orders and for which f(2) = 7. When » is odd, the nth derivative

_ !
of fat x =2 is0. When » iseven and n 2 2, the nth derivative of f at x = 2 is given by M) = (n ])'.

37
{a) Write the sixth-degree Taylor polynomial for f about x = 2.
{b) In the Tay]or series for f about x = 2, what is the coefficient of {x ~ 2)2" forn=1?

(c) Find the interval of convergence of the Taylor series for f about x = 2. Show the work that leads to your
answer.
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5. Consider the differential equation % = 5x* - 5 (i 3 for y # 2. Let y = f(x) be the particular solution to this

differential equation with the initial condition f{-1) = —4.

2

(a) Bvaluate % and % at (-1, -4).

(b} Is it possible for the x-axis to be tangent to the graph of f at some point? Explain why or why not.
(¢) Find the second-degree Taylor polynomial for f about x = -1,

(d) Use Buler's method, starting at x = —1 with two steps of equal size, to approximate f(0). Show the work
that leads to your answer.
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6. The function f is defined by the power series

x  2x* 3% (-1)* nx"
= —— + —— e — e —
flay=—g+5-- ntl
for all real numbers x for which the series converges. The function g is defined by the power series
‘ 2 3 A n
X X X (“']) X
=l-=— -
O TR (2n)!

for all real numbers x for which the series converges.
(a) Find the interval of convergence of the power series for f. Justify your answer.

(b) The graph of y = f(x) ~ g(x) passes through the point (0, —1). Find y'(0) and y”(0). Determine
whether v has a relative minimum, a relative maximurn, or neither at x = 0. Give a reason for YyOur answer,

WRITE ALL WORK IN THE PINK EXAM BOOKLET.

END OF EXAM
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2
6. Let f be the function given by f(x) = ¢7*.
(a) Write the first four nonzero terms and the general term of the Taylor series for fabout x = 0.

— 2 —
{b) Use your answer to part {(a) to find li_% M

)
X

. x 2 :
(c) Write the first four nonzero terms of the Taylor series for ‘[0 ¢! dr about x = 0. Use the first two terms of

' ) 12 _p
your answer to estimate -[0 e dt.

2 o
(d) Explain why the estimate found in part (c) differs from the actual value of _[0/ e”" dt by less than 2(1) 3"

WRITE ALL WORK IN THE PINK EXAM BOOKLET.

END OF EXAM

@ 2007 The College Board. All rights reserved.
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-6-



2008 AP® CALCULUS BC FREE-RESPONSE QUESTIONS

Wx) | K@) | R | R | )
11 30 42 09 18
488 448 584
80 28 1 = 3 D
a7 | 753 | 1383 3483 1125
2 4 16 16

. Let k be a function having derivatives of all orders for x > 0. Selected values of & and its first four derivatives
are indicated in the table above. The function % and these four derivatives are increasing on the interval
l£x g3,

(a) Write the first-degree Taylor polynomial for & about x = 2 and use it to approximate A(1.9). Is this
approximation greater than or less than #{1.9) 7 Explain your reasoning.

(b) Write the third-degree Taylor polynomial for i about x = 2 and use it to approximate #(1.9}.

{c) Use the Lagrange error bound to show that the third-degree Taylor polynomial for £ about x = 2

approximates #4(1.9) with error less than 3 x 1074,

WRITE ALL WORK IN THE PINK EXAM BOOKLET.

END OF PART A OF SECTION It

© 2008 The College Board, All rights reserved.
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6. Consider the logistic differential equation % = %(6 —y). Let y = f(r) be the particular solution to the

differential equation with f(0) = 8,

(a) A slope field for this differential equation is given below. Sketch possible solution curves through the points
(3,2) and (0, 8).

(Note: Use the axes provided in the exam booklet.)
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(b) Use Euler’s method, starting at ¢ = 0 with two steps of equal size, to approximate f(1).

(c) Write the second-degree Taylor polynomial for f about 7 = 0, and use it to approximate f(1}.

(d) What is the range of ffor t 207

WRITE ALL WORK IN THE PINK EXAM BOOKLET.

END OF EXAM

@ 2008 The College Board. All rights reserved.
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2 3 n
6. The Maclaurin series for ¢* is &* =1+ x + _x_z_ + £6_ +ot % + .+, The continuous function f is defined by
5D g -
flx)= T—-—-—)—-z—- for x # 1 and f(1) = 1. The function f has derivatives of all orders at x = 1.
x-1 ‘

o
(a) Write the first four nonzero terms and the general term of the Taylor series for %" about x = 1.

(b} Use the Taylor series found in part () to write the first four nonzero terms and the general term of the
Taylor series for f about x = 1.

(c) Use the ratio test to find the interval of convergence for the Taylor series found in part (b).

(d) Use the Taylor series for f about x = 1 to determine whether the graph of f has any points of inflection,

WRITE ALL WORK IN THE PINK EXAM BOOKLET.

END OF EXAM
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